The relative effect of endogenous estradiol and androgens on menopausal bone loss: a longitudinal study.
The aim of this study was to assess the relative strength of the association of endogenous estradiol and androgens with bone loss at the lumbar spine and femoral neck during the menopausal transition. A longitudinal study of a population-based cohort of 159 Australian-born women who at baseline had a mean age of 50.0 years (SD=2.4) and had menstruated in the prior 3 months. BMD was measured by dual-energy X-ray absorptiometry at the lumbar spine and femoral neck on up to three occasions. Of the 159 participants, 50 had two BMD measurements and 109 had a third measure. The mean time between the first and final measures for the whole group was 39 months and at the time of the final measures 49% of the participants had become postmenopausal. The mean percentage change/year in lumbar spine BMD was -0.9% (95% CI, -1.1 to -0.6) and at the femoral neck, -0.5% (95% CI, -0.7 to -0.2). A highly significant association with estradiol at the final time point was found, whereas the contribution of estradiol at baseline was negligible. The variance explained by estradiol levels was 19% and 11% for change in BMD at the LS and FN, respectively. Excluding baseline estradiol values and using the average of change in BMD at the LS and FN, the final regression equation estimated that an estradiol level of 330 pmol/l (95% CI, 274 to 386) and 245 pmol/l (95% CI, 194 to 296) is required for preservation of LS and FN BMD, respectively. A stepwise linear regression model was used to assess the effect of age, BMI, estradiol, testosterone, DHEAS, SHBG, and free testosterone index on changes in BMD and found that only the final estradiol level had a significant association with change in BMD. Endogenous estradiol was the only hormone among those investigated to have a significant effect on bone mineral density during the menopausal transition.